-----+-Caiiiplete fixation (no hemolysis) ; -, no fixation (complete hemolysis) .
* Sera from these rabbits were not tested with egg yolk antigen.
I-Coccidioidin. 2-Bpherule. 3-Egg yolk.
was found to stimulate low titers to coccidioidin in hyperimmunized animals. 4. The "Spherule antigen" completely absorbed antibodies to the homologous antigen and COCcidioidin from the serum of a hyperimmunized rabbit, but failed to absorb antibodies from the serum of a rabbit infected with COCcidioides irnmit is. pheral vasodepression occurred during the first post-irradiation week. Further investigation showed that this effect was not due to a direct effect of the radiation on the capillaries themselves but was the result of the appear-I t was shown that this vasodepressor was _ -Energy COmdsion and the University of California ante of a vasodepressor agent in the liberated by the liver and had all of the characteristics of ferritin ( 1 ) .
The present investigation furnishes presumptive evidence for the presence of ferritin in the blood of dogs subjected to the radiation from an atomic detonation.
Experimental. Male CFIY strain rats weighing 125-200 g (average 150 g ) were anesthetized with sodium pentobarbital ( 4 5 mg kg intraperitoneally) and prepared for observation of the mesoappendix capillary bed by the method of Chambers and Zweifach ( 2 ). Plasma samples were obtained from dogs subjected to a lethal dose of irradiation. The dog plasma or its dilutions with physiological saline were administered intravenously to standardized normal rats in a volume of 0.5 nil. All samples were designated by code to avoid cognition by the assayist and remove personal bias from the observations. Freshly prepared solutions of epinephrine in doses of 0.1 ml were applied topically to the mesoappendix preparation and a selected vessel studied for changes in sensitivity of its precapillary sphincters and in vasomotion. The epinephrine concentrations used for screening sensitivity tests were 1: 1 x 10;. 1:8 x lo", 1:6 s lo", 1 : 4 x 10". 1 : 2 x lo", 1 : l x 10". and 1: 1 x lo4: while concentrations of 1: 3 x 10". 1 : l x 1:9 x 10.'. 1:6 x 10.j. 1:3 s 10'' 1 : l x 10;: 1:9 x lo4, 1:6 ?i lo4. 1:3 x lo1. and 1 : 1 x lo4 were used in titering vasodepressor activity of the plasma. The time interval between epinephrine applications was 10 minutes and the observation period was 5 minutes. All positive responses were checked to eliminate the possibility of errors in observations, and a number of samples were recoded and rerun to check the general reliability of the observations. Serial dilutions in physiological saline of a number of active samples were evaluated in order to obtain some information on the relative amounts of vasodepressor material present in these active samples. Selected samples of dog plasma whose vasodepressor activity had been previously determined to be high were aerobically incubated with minced rat liver or kidney in a Dubnoff shaking apparatus a t 37.5' C and re-evaluated for vasodepressor activity. A highly active 1 : l s lo>: sample was dialyzed overnight in the refrigerator against physiological saline and the dialyzate as well as the sample was evaluated for vasodepressor activity. Crystalline dog ferritin was prepared from dog liver by the method of Granick (3 ) . Rabbit anti-dog ferritin serum was prepared by injecting intravenously or subcutaneously well-dialyzed recrystallized dog ferritin into S e w Zealand rabbits. Precipitin reactions against dog ferritin showed that this antiserum was highly active. Known amounts of dog ferritin or active samples were incubated with various amounts of this antiserum and assayed for vasodepressor activity. Incubation was carried out a t 43°C for various time intervals and in all cases for at least one hctua before testing.
R r s~2 . t~. Observations on the capillary effects of thirteen control plasma samples obtained from 8 dogs prior to irradiation showed only one plasma sample had vasodepressor activity. However. aitea irradiation a pronounced vasodepressor activity of 5 to 6 days' duration was observed starting irregularly on the first, second or [hiad postirradiation in 6 of the dogs' plasma samples. The other 2 dogs' plasma samples showed the presence of a vasodepressor material but did not have the same overall pattern a i appearance. The loss of vasodepressor activity occurred on the sixth, seventh or eighth postirradiation day when a normal epinephrine sensitivity and vasomotion response was obtained in the standardized test animal. These results are summarized in Table 1 .
The irregularity of appearance of the vaso-TABI,E T. Sequence of Appearancv #.if F e n i t i n in T)og Plasma After Atomic Irradiation.
Dog ('oiitrol -----I'ost-irr:idiation day------, S o .
I P depressor material (Table I) prompted an evaluation of the amount liberated and the duration of its presence in the plasma. Table  I1 gives the titers on the plasma of three dogs. These evaluations are based on the fact that 0.001 : r K' rnl is the smallest amount of ferritin which can be consistently detected by the mesoappendix text ( 1,4) . The results presented in Table I1 indicate that initially a large amount of VDM is released after irradiation and the amount is reduced as the organism begins to recover from the initial damage produced by the irradiation. Inasniuch as similar radiation studies with roentgen ray irradiated rats indicated that the vasodepressor material appearing in the blood aiter irradiation was presumably ferritin( 1 i , we applied several of the tests for ferritin proposed by Mazur et at. ( 5 ) . Active plasma saiiiples from dogs on the first, second and third post-irradiation days (dugs 19, B-83 and A-9r3 respectively) were incubated aerobically for 3 hours at 375°C with minced kidney and with minced liver. These samples were inactivated by liver but not by kidney. When 2 nil of active dog plasma containing at least 40 vasodepressor doses per ml was dialyzed overnight in the refrigerator against 13 ml of physiological saline, there was no decrease in the vasodepressor activity of the sample, nor any appearance of activity in the dialysate. Injection of crystalline dog ferritin or vasodepressive dog plasma into previously standardized normal rats gave a vasodepression which could be entirely prevented by pre-injection or entirely counteracted by post-injection of 1 ml of rabbit antidog ferritin serum. These highly successful in vivo inactivations were in contrast to numerous less successful attempts at in vitro inactivation in which various dilutions of the antiserum were incubated with samples of active plasma. Xormal rabbit serum did not inactivate either the ferritin or the active plasma.
Discussion. The following text table gives the criteria established by Mazur, et al. (5) for the identification of ferritin and shows the similarity between ferritin and the vasodepressor material found in the blood plasma of dogs subjected to radiation from an atomic detonation.
Oomparisoiz of Radiation VDM and Ferritin
Fewiti.n and Dog The completely parallel findings taken together with the fact that no other compound has been shown to produce such profound peripheral vascular effects at such a low dose ( 6 ) provides presumptive evidence for the identity of the VDM in the blood of dogs subjected to radiation from an atomic detonation as ferritin.
Decreased epinephrine

Greatly decreased
Criteria
Plaema VDM
Studies on blood plasma samSummary.
ples obtained from eight dogs subjected to a lethal dose of radiation from an atomic detonation demonstrated that a material was present which, when administered intravenously, decreased the rate of vasomotion and decreased the epinephrine sensitivity of the mesoappendix capillary bed of the normal rat. After its appearance in the blood, the concentration of this vasodepressor material decreased as a function of time. This VDM has been shown to fit the criteria established for ferritin.
